Expression of the human beta 2-adrenoceptor in NCB20 cells results in agonist activation of adenylyl cyclase and agonist-mediated selective down-regulation of Gs alpha.
Murine neuroblastoma x embryonic Chinese hamster brain NCB20 cells were transfected with a construct containing the human beta 2-adrenoceptor under the control of a beta-actin promoter. Two clones were selected for detailed analysis: D1, which expressed some 12.7 pmol/mg of membrane protein, and L9, which expressed 1.2 pmol/mg of membrane protein of the receptor. Incubation with the beta-adrenoceptor agonist isoprenaline resulted in stimulation of adenylyl cyclase activity in both of the clones, whereas no such activation was observed in wild-type NCB20 cells. The EC50 for isoprenaline stimulation of adenylyl cyclase activity in membranes of clone D1 (0.8 nM) was significantly lower, however, than in membranes of clone L9 (10.4 nM). Although the maximal adenylyl cyclase stimulation by isoprenaline was similar in both clones, D1 had a higher basal activity. Immunoblotting studies with specific antipeptide antisera directed against various G protein alpha subunits showed that treatment of the cells with isoprenaline resulted in a 35% reduction in the membrane-associated levels of Gs alpha in membranes of clone L9 cells and a 50% reduction in Gs alpha levels in membranes prepared from clone D1. Isoprenaline treatment had no effect on the levels of Gs alpha in wild-type NCB20 cells, and such treatment had no effect on the levels of other G protein alpha subunits such as Gq/G11 and Gi2 in any of the cell lines investigated. Time course analysis revealed that half-maximal loss of Gs alpha in clone D1 was achieved within 1-2 h of addition of agonist.(ABSTRACT TRUNCATED AT 250 WORDS)